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J-205
B.Sc. (Part-II) (Old Course)

Examination, 2021
MATHEMATICS

Paper - I

(Advanced Calculus)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nQ~ ØelÙeskeâ ØeMve kesâ efkeâvneR oes YeeieeW keâes

nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Solve any two

parts of each question. All questions carry equal

marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) efmeæ keâerefpeS efkeâ Deveg›eâce  n n 1
S




 peneB

n
1

S
1

   
1 1

.......
2 n
   DeefYemeejer nw~

Prove that the sequence  n n 1
S




 where

n
1

S
1

 
1 1

.......
2 n
   is convergent.

(b) efvecve ßesCeer keâer DeefYemeeefjlee Ùee Dehemeeefjlee keâe hejer#eCe

keâerefpeS :

   
 
 

2

2 3 n

2

n 13 8
x x x ....... x .......

5 10 n 1


    



x 0

Test the convergence or divergence of the

following series :

   
 
 

2

2 3 n

2

n 13 8
x x x ....... x .......

5 10 n 1


    



x 0

(c) efmeæ keâerefpeS :

     


   
 

 

1
n

nn

n 1 n 2 ..... n n 4
Lt

en
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Prove that :

    


   
 

 

1
n

nn

n 1 n 2 ..... n n 4
Lt

en

FkeâeF&—II / UNIT-II

Q. 2. (a) efmeæ keâerefpeÙes efkeâ Ùeefo Heâueve f efkeâmeer yebo Deblejeue [a, b]

ceW meblele nw lees Fme Deblejeue ceW f heefjyeæ Yeer nesiee~

Prove that if function f is continuous in the

closed interval [a, b], then f is bounded in this

interval.

(b) ØeLece ceeOÙeceeve ØecesÙe efueKekeâj efmeæ keâerefpeÙes~

State & prove first mean value theorem.

(c) efmeæ keâerefpeS :

     
 2

F x h F x h 2F x
F x h

h

   
  

peneB , —1 Deewj 1 kesâ yeerÛe efJeÅeceeve nw~

Prove that :

     
 2

F x h F x h 2F x
F x h

h

   
  

where  lies between –1 & 1.

FkeâeF&—III / UNIT-III

Q. 3. (a) ceevee f(x, y) = 0, Ùeefo x heefjcesÙe nw

= 1, Ùeefo x DeheefjcesÙe nw

efoKeeFÙes efkeâ efkeâmeer eEyeog (a, b) kesâ efueÙes

   x,y a,b
Lt f(x,y)


 keâe DeefmlelJe veneR nw~

Let f(x, y) = 0, if x is rational

= 1, if x is irrational

Show that for any point (a, b), 
   x,y a,b

Lt f(x,y)


does not exist.
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(5) (6)

(b) Ùeefo xxyyzz = c lees efmeæ keâerefpeÙes efkeâ

2z

x y


 

 
  1
x loge x


 peye x = y = z.

If xxyyzz = c, then prove that

2z

x y


 

 
  1
x loge x


 when x = y = z.

(c) sin xy keâe (x – 1) Deewj y
2

 
 

 
 keâer IeeleeW ceW efÉleerÙe

Ieele lekeâ Øemeej keâerefpeÙes~

Expand sin xy in powers of (x – 1) & y
2

 
 

 

upto second degree term.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) mejue jsKee 
x y

1
a b
   keâe DevJeeueeshe %eele keâerefpeÙes peye

a2 + b2 = c2 leLee c DeÛej nw~

Find the envelope of the straight line 
x y

1
a b
 

when a2 + b2 = c2 and c is a constant.

(b) Heâueve u = sin x sin y sin(x + y) keâe GefÛÛe‰ Deewj

efveefcve‰ %eele keâerefpeÙes~

Find the maxima and minima of function

u = sin x sin y sin(x + y).

(c) Je›eâ 2 3 2 3 2 3x y a   kesâ kesâvõpe keâe meceerkeâjCe %eele

keâerefpeÙes~

Find the equation to the evolute of the curve

2 3 2 3 2 3x y a  .

FkeâeF&—V / UNIT-V

Q. 5. (a) efmeæ keâerefpeÙes efkeâ :

 
m n

B m , n
m n




m,n 0

Prove that :

 
m n

B m , n
m n




m,n 0



(7)

(b) cetuÙeebkeâve keâerefpeÙes :

 
2 x x y

x

0 0 0
e y 2z dx dy dz



  

Evaluate :

 
2 x x y

x

0 0 0
e y 2z dx dy dz



  

(c)  
2 2acos a x

0 x tan
f x,y dx dy

 

  kesâ meceekeâue keâe

›eâce heefjJeefle&le keâerefpeÙes Deewj heefjCeece keâer melÙelee keâer

peeBÛe keâerefpeÙes peye f(x, y) = 1

Change the order of integration in

 
2 2acos a x

0 x tan
f x,y dx dy

 

 

and verify the result when f(x, y) = 1.

——
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FkeâeF&—I / UNIT-I

Q. 1. (a) efmeæ keâerefpeS efkeâ Deveg›eâce  n n 1
S




 peneB

n
1

S
1

   
1 1

.......
2 n
   DeefYemeejer nw~

Prove that the sequence  n n 1
S




 where

n
1

S
1

 
1 1

.......
2 n
   is convergent.

(b) efvecve ßesCeer keâer DeefYemeeefjlee Ùee Dehemeeefjlee keâe hejer#eCe

keâerefpeS :

   
 
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 
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(c) efmeæ keâerefpeS :

     

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 

1
n

nn

n 1 n 2 ..... n n 4
Lt

en



(3)

JN-205

(4)

JN-205 P.T.O.

Prove that :

    


   
 

 

1
n

nn

n 1 n 2 ..... n n 4
Lt

en

FkeâeF&—II / UNIT-II

Q. 2. (a) efmeæ keâerefpeÙes efkeâ Ùeefo Heâueve f efkeâmeer yebo Deblejeue [a, b]

ceW meblele nw lees Fme Deblejeue ceW f heefjyeæ Yeer nesiee~

Prove that if function f is continuous in the

closed interval [a, b], then f is bounded in this

interval.

(b) ØeLece ceeOÙeceeve ØecesÙe efueKekeâj efmeæ keâerefpeÙes~

State & prove first mean value theorem.

(c) efmeæ keâerefpeS :

     
 2

F x h F x h 2F x
F x h

h

   
  

peneB , —1 Deewj 1 kesâ yeerÛe efJeÅeceeve nw~

Prove that :

     
 2

F x h F x h 2F x
F x h

h

   
  

where  lies between –1 & 1.

FkeâeF&—III / UNIT-III

Q. 3. (a) ceevee f(x, y) = 0, Ùeefo x heefjcesÙe nw

= 1, Ùeefo x DeheefjcesÙe nw

efoKeeFÙes efkeâ efkeâmeer eEyeog (a, b) kesâ efueÙes

   x,y a,b
Lt f(x,y)


 keâe DeefmlelJe veneR nw~

Let f(x, y) = 0, if x is rational

= 1, if x is irrational

Show that for any point (a, b), 
   x,y a,b

Lt f(x,y)


does not exist.
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(5) (6)

(b) Ùeefo xxyyzz = c lees efmeæ keâerefpeÙes efkeâ

2z

x y


 

 
  1
x loge x


 peye x = y = z.

If xxyyzz = c, then prove that

2z

x y


 

 
  1
x loge x


 when x = y = z.

(c) sin xy keâe (x – 1) Deewj y
2

 
 

 
 keâer IeeleeW ceW efÉleerÙe

Ieele lekeâ Øemeej keâerefpeÙes~

Expand sin xy in powers of (x – 1) & y
2

 
 

 

upto second degree term.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) mejue jsKee 
x y

1
a b
   keâe DevJeeueeshe %eele keâerefpeÙes peye

a2 + b2 = c2 leLee c DeÛej nw~

Find the envelope of the straight line 
x y

1
a b
 

when a2 + b2 = c2 and c is a constant.

(b) Heâueve u = sin x sin y sin(x + y) keâe GefÛÛe‰ Deewj

efveefcve‰ %eele keâerefpeÙes~

Find the maxima and minima of function

u = sin x sin y sin(x + y).

(c) Je›eâ 2 3 2 3 2 3x y a   kesâ kesâvõpe keâe meceerkeâjCe %eele

keâerefpeÙes~

Find the equation to the evolute of the curve

2 3 2 3 2 3x y a  .

FkeâeF&—V / UNIT-V

Q. 5. (a) efmeæ keâerefpeÙes efkeâ :

 
m n

B m , n
m n




m,n 0

Prove that :

 
m n

B m , n
m n




m,n 0
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(b) cetuÙeebkeâve keâerefpeÙes :

 
2 x x y

x

0 0 0
e y 2z dx dy dz



  

Evaluate :

 
2 x x y

x

0 0 0
e y 2z dx dy dz



  

(c)  
2 2acos a x

0 x tan
f x,y dx dy

 

  kesâ meceekeâue keâe

›eâce heefjJeefle&le keâerefpeÙes Deewj heefjCeece keâer melÙelee keâer

peeBÛe keâerefpeÙes peye f(x, y) = 1

Change the order of integration in

 
2 2acos a x

0 x tan
f x,y dx dy

 

 

and verify the result when f(x, y) = 1.
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